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ABSTRACT 
In this paper we present a series of Fab Lab workshops on 
reusing and repurposing existing objects. These workshops, 
called 'Hack-a-Thing', were organized as part of "THE 
MACHINE - Designing A New Industrial Revolution" 
exposition (see: http://www.the-machine.be/). The Hack-a-
Thing workshops took place at FabLab Genk on the 7th and 
8th of July and the 15th and 16th of September 2012. We 
invited people to bring old objects that they were bound to 
throw away, such as defect toasting machines, useless inkjet 
printers and other household appliances. The aim of the 
workshop series was to encourage the participants to reflect 
on the stuff they were about to throw away and show them 
how these objects could be easily repurposed using the Fab 
Lab infrastructure and network.  
INTRODUCTION 
The project ‘Fab Labs in the border region’ (funded by the 
European Interreg IV programme for the border region 
Flanders/the Netherlands) (2011-2014) wants to stimulate 
the collaboration between students and researchers from 
universities and university colleges with (local) industry 
and social economy. Moreover, it wants to encourage 
entrepreneurship among young people by giving them a 
chance to realize a first small series of products. An 
essential part of the project is the Fab Lab in Genk (BE), 
which is currently fully operational and open for students, 
researchers, designers and amateurs. In order to 
contextualize the project ‘Fab Labs in the border region’, a 
Fab Lab is a workplace that is open to everyone [1]. 
According to MIT’s Neil Gershenfeld, the digital revolution 
lies behind us and we have now entered an era of personal 
fabrication. Personal fabrication means that we no longer 
have to shop for and order products, but that we can 
download or develop its description and supply the 
fabricator with designs and raw materials. In short, personal 
fabrication indicates that we can make (almost) everything 
[6]. 
With this idea in mind, Gershenfeld launched a project to 
create Fab Labs: “a collection of commercially available 
machines and parts linked by software and processes we 
developed for making things” [3] A Fab Lab, a fabrication – 
or fabulous – laboratory aims to explore the implications 
and applications of personal fabrication. They allow people 
to develop and perfect a prototype of almost any imaginable 
product [7].  
The original purpose of Fab Labs is often considered to be 
an accessible infrastructure for digital fabrication. Fab Labs 
often drive innovations because they provide people with 
accessible tools and machines to experiment with and create 
new things. This contrasts with the Do-It-Yourself 
movement that focuses on improving, automating and 
fixing home environments and, more recently, personal 
appliances and tools. We felt that there is still a gap 
between the typical Fab Lab activities and the Do-It-
Yourself activities in that a Fab Lab starts from (mostly) 
unprocessed materials and not an existing tool, appliance or 
infrastructure.  
Our workshops presented an opportunity to reflect on this 
by explicitly asking participants to start from an existing 
tool, appliance or infrastructure. This turns out to require a 
certain degree of ‘creative’ thinking. Starting with an 
existing item that fulfils a certain purpose often makes it 
harder to imagine how it can be transformed to serve 
another purpose. As we will show in the cases we describe 
in this paper, a group of people that have complementary 
skills and backgrounds can be very helpful to accomplish 
this. We argue the Fab Lab network and/or the group of 
people attending the workshop is more important than the 
variation and availability of machinery available for 
processing the materials. About half of the cases used the 
typical Fab Lab infrastructure only to a minimal amount of 
time and resorted to manual labour instead - specifically the 
electronics parts and programming aspects. 
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 APPROACH 
In this section we provide an overview of the approach of 
the workshop series. Our goal is to make this workshop 
series easy to replicate for other Fab Labs and to list the 
lessons learned to improve the next editions of this 
workshop series. 
Since ‘save the environment’ is a topic that is heard all 
around, the central theme of the Hack-a-Thing workshops 
entailed sustainability. We specifically tried to integrate this 
theme in our workshop in order to give people a better 
insight in technology and the possibilities of a Fab Lab and 
thereby helping them to make objects more durable. This 
was done by combining the reuse of materials or devices 
with teamwork and learning about digital fabrication. We 
collected several old devices, which were broken or not 
used anymore. The goal was to create new devices 
(functional or ‘just for fun’) from these old ones by 
enhancing them and finding new ways to operate and 
program them (through, e.g., Arduino).  
In the first workshop (which took place on the 7th and 8th 
of July 2012) we specifically aimed at (local) youth (12-20 
years old) from the city of Genk. We invited them to visit 
FabLab Genk and explore the possibilities of digital 
fabrication. We asked the local youth to bring old 
appliances or used objects (a hair drier, washing machine, 
games console, etc.), which they had lying around at home. 
The goal of this first workshop was to create new devices 
from these old ones, which had another function than 
originally intended. 
The workshop started with an introduction to the machinery 
that is present in FabLab Genk, being a laser cutter, a 
3Dprinter and CNC mill. These machines would enable the 
youngsters to make objects in a short period of time and 
with more precision than they ever did before. We also 
showed them how to make things act in ways they were 
initially not programmed for. Furthermore, we organized a 
crash course in Arduino (lasting approximately one hour 
and a half) to teach the youth the basics like, how to 
program a blinking LED light and how to read data from a 
gyroscope. 
We split up the 20 participating youngsters into 4 groups in 
order to brainstorm on repurposing their objects. We tried 
to divide the youngsters in such a way that each group 
contained a mix of participants from diverse disciplines and 
with different backgrounds (e.g. a designer, a programmer, 
a technician and an art lover). Every group was moderated 
by an expert in programming, designing objects, fabrication 
techniques, etc. The moderators guided the participants in 
their thinking processes and advised them on (the feasibility 
of) their plans.  
After the agreeing on a design plan, the groups of 
participants had the remainder of the weekend to effectively 
work out and realize their design. During this realization 
process, we continuously offered guidance and support. 
Furthermore, the Fab Lab was open for them to laser or 3D 
print components of their design. We noticed that, in this 
setup, the participants learned a lot from their fellow-group 
members from diverse disciplines and with different 
backgrounds and got a better idea of the potential of a Fab 
Lab.  
We will discuss some of the results of this first workshop in 
the next chapter. 
The second workshop (which took place on the 15th and 
16th of September 2012) made use of an open call for 
participation in order to invite expert programmers, hackers 
and designers. We invited the youngsters that participated 
in the first workshop to work together with these experts or 
continue their work on the objects they had created during 
the first workshop.  
The setup used for this second workshop was significantly 
different from the first one. We asked potential participants 
to submit a project plan and list the materials they would 
need to work out that plan. In contrast to the first workshop, 
for which we provided the electronics and materials that we 
thought would match the youth’s needs, we bought the 
materials that the potential participants had listed.  
Because the participants in the second workshop already 
knew how to use the machines and electronics present in 
the Fab Lab, there was no need for introductory workshops, 
crash courses or brainstorming. Therefore, the second 
workshop was a more hands-on weekend during which 
digital fabrication played a central role. 
CONTRIBUTIONS 
The Hack-a-thing workshop series had three interesting 
outcomes: 
(1) It showed that current tools and technologies allow for 
repurposing existing objects that were bound to be thrown 
away. At the same time, it also revealed that besides having 
a Fab Lab infrastructure at hand, collaborating with people 
of different backgrounds is indispensable. Since most 
projects targeted the creation of an interactive system, 
participants were required that had basic knowledgeable on 
electronics and programming. The creation of an interactive 
object adds a significant degree of complexity and lead to 
intense collaborations between participants. 
(2) There is a trade-off between the complexity of the target 
(repurposed) object and the material and knowledge that is 
required. Despite the goal of ‘saving’ lost objects such as 
broken household appliances and by this raising awareness 
on sustainability, the act of repurposing these objects 
required to use additional materials and energy (e.g. 
electricity consumed by laser cutter) leading to a much 
higher total cost. 
(3) This workshop became a flagship workshop for FabLab 
Genk. The theme of the workshop in collaboration with the 
exciting results generated media attention and motivated 
several new people to use the Fab Lab facilities. In contrast 
 with creating new objects, repurposing objects is 
considerably more complex. The original object is at the 
same time an opportunity to create something new and a 
framework that confines the possibilities.  
FAB MOMENTS 
In this section we list some of the fab moments
1
 that 
resulted from the Hack-a-Thing workshops. We’ll elaborate 
on 4 moments: the Etch-a-Sketch Robot, the Persistence of 
Vision Robot, DJ Toastie and the coffee bean burner,  
Etch-a-Sketch Robot  
One group of participants envisioned an ‘Etch-a-Sketch 
Robot’ (see: Figure 1), which would draw pictures while 
moving around. To work out their idea, they hacked an old 
printer and use open hardware (Arduino and a Motor 
Shield) to work out their concept of a drawing robot. They 
re-used a discarded lie detector by turning it - by using 
Arduino - into a controller for the robot. By doing so, they 
created a robot that hold a pen and drew figures on the 
ground as it was moved across the room. 
 
Figure 1: the Etch-a-Sketch Robot 
Persistence of Vision Robot 
The second group of participants used an old, broken 
‘Roomba’ (i.e. the autonomously, automatic vacuum 
cleaner robot sold by ‘iRobot’) as a starting point. They 
hacked the chassis and connected the vacuum cleaner’s 
motors to a Motor Drive Shield. This Shield, connected to 
an Arduino, allowed the participants to take control over the 
robot and its movements. Moreover, they attached a row of 
13 small, LED lights to a custom, laser cut medium density 
fibreboard plate, which - subsequently - was placed on top 
of the robot. The LED lights were connected to another 
Arduino, which determined whether or not and how fast the 
LED lights flickered. When the robot was photographed 
and a long shutter-time was used for taking the picture, the 
‘Persistence of Vision Robot’ (see: Figure 2) was seen 
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writing ‘FabLab Genk’ in light. By adjusting the speed and 
sequence of the blinking of the LED lights, the robot was 
able to write any (short) fragment of text and even draw 
small graphical elements (in loop).  
  
Figure 2: the Persistence of Vision Robot 
‘DJ Toastie’ 
A third group of participants worked on ‘DJ Toastie’: a 
toaster oven that played music. The participants used a 
discarded toaster oven, computer speakers, an old voltage 
regulator and Arduino. Their concept entailed a musical 
instrument that automatically appears out of the oven when 
it is turned on. They connected an old oven and a control 
panel of a used household appliance to Arduino, changing 
the analogue signals into digital ones. The picture (see: 
Figure 3) shows the toaster turned into a music maker, in 
which sounds (represented by ingredients of a pizza) can be 
combined by turning the knobs on the device. 
 
Figure 3: DJ Toastie 
Coffee bean burner  
Finally, one particular participant made a contraption to 
burn large amount of coffee beans (see: Figure 4). In order 
to fabricate a custom coffee bean burner, he used hair dryer 
 heating wire. The bean burner was powered and controlled 
by a self-made power supply. In order to burn the beans 
even more, the participant used several old vacuum cleaner 
motors that forced air through a slotted plate and created a 
vortex. This vortex lifted the beans and rotated them. He 
used two pt1000 temperature sensors to control the heat in 
different stages of the burner. The casing was made with 
the CNC router and milled out of 12mm thick medium 
density fibreboard plate. Eventually, the total height of the 
coffee burner was approximately 1 meters; it could burn 
approximately 400 grams of coffee beans.  
 
Figure 4: the coffee bean burner 
LESSONS LEARNED 
Participants learned a lot from their fellow-group members 
(from diverse disciplines and with different backgrounds) 
and got a better idea of the potential of a Fab Lab. 
Nonetheless, we noticed that a lot of knowledge of software 
and electronics was required to create functional prototypes. 
This is due to a lack of easy-accessible and low-threshold 
tools to create Arduino applications and electronic circuits. 
Although there are some solutions that address a part of this 
problem, most of them target specific hardware or software 
setups. The Gadgeteer framework [5], Examplar [4] and 
PICL, a Portable In-circuit Learner [2] are three examples 
that would help participants to create interactive hardware 
setups and avoid complex data processing or hardware 
integration. Future Hack-a-Thing workshops should 
consider these types of tools and hardware to considerably 
shorten the development cycle.  
A second lesson learned is the fact that results from 
workshops like these are not easy to document and thus 
lead too less useful fab moments.  A different kind of 
format, like for example an instructable 
(http://www.instructables.com), is necessary given the 
complexity of these setups. A structured and detailed 
description of these fab moments stimulates more reuse by 
others. However, having an appropriate and more 
descriptive format to share the fab moments is only part of 
the solution. The effort that goes into making this 
documentation is almost always not a priority of makers in 
the Fab Lab. We believe a significant improvement can be 
obtained when automatic logging of the process of building 
the prototype can be used. This should include the models 
used (for laser cutting, printing, electronics etc.), what tools 
where used, the order in which the different tools are used 
and with what settings, a set of pictures or video sequences 
that shows how things were made, program code, etc. 
Several of these aspects could be automatically logged and 
saved for later reuse. This particular problem is the focus of 
ongoing research conducted in FabLab Genk [4]. 
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